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^J^20030093269 ^^ 0 ^7}: 2004/11/25 
[a-^tfl^s.] ^ifwiJL 14 

[^*H9 1] 

P=1.8X(T+273)X(14.44+log0 
[iL^tfl^J-^-] 3 

C 0.10 ~ 0.40wt%, Si l.Owtft Mn 0.30 ~ 2.0wt%, P 0.03wt% S 

0.03wt% °1*}7} ^-fj-Elal ^7} Fe^- 7M *7>^^; Ir^lrS. °1^<^ #*fl* -S-^ 

Efli^olH 3.71 7> 5~20/M°l Ac3 ^Bfl^ ^7>^tb ^ 

^fiefl £fl*M ^>2fl^ *H 4^- 2^ 5X|-e|-tFllml-(P)7> 21,800-30,000^1 ^ v|H*l £1 
#7j-s. 70 ~ 130Kgf/mm 2 °l s|3E-3fr ^Bl«M -40°C^l^i^ ^3^r °1M*|7} 60J/cm 2 

ol-^-o] Sli^ ^ s^lo S §Rr 7-1 s^ol -f^tt ^TJr^S-g- $}2~^ 
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0093269 2004/11/25 
[AH#9] ^#S!AH 

[asi^ei mm 
mmmm 2003. 12. 18 

SS9§I] Steel wire with superior impact absorption energy at law 

temperature and the method of making the same 

[S@eJ2H] 1-1998-002417-7 

[cHEiei] 

[3@] 

[CH £I2!3E] 9-1 998-000072-8 

[St?IS§^aS] 2001-054395-7 
[^9 XI-] 

[&9£| 9^S^|] AHN.Soon Tae 

[^EIS^ES] 610925-1100814 

617-825 

[3^] ¥&#2EjAI Ah#? #a*§ 339-4 

[^] KR 

imm mmm 33142221 ^noii 21 a mm& xii6os°i ^noii °i 

ag* (en 

Pl^fifi] 16 £ 29,000 Si 

OS OS 
[a^^i^g-e] 02! 0 a 

[aja^^S] 4 9 237,000 €1 

266,000 SI 
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•& ^Tl^S-g- C 0.10 ~ 0.40wt%, Si l.Owtft Mn 0.30 - 2.0wt%, P 

0.03wt% °)*\, S 0.03wt% °]i*}7} ^S\JL #Jf7> Fe^f 7]Bf- ^l^Sl 2^ 

^.^e|i4o]h 3.71 7} 5 ~ 20im°}^, -40°C°fl^i^| °1M*l7> 60J/cm 2 

o]4T-ol^ ; 6i^-7j-£.7> 70 ~ 130Kgf/mm 2< ?l ^^.S ^)-. 

£ i^tgo} ^ ^.g. 7j-7fl^ t*#3| ^7fli4 wl^^lN til^ -40°C^ 

£ 2 
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^i^r^^ -f^tt ^^^"S-g- 7j-Alai)- zl Tfls ^{Steel wire with superior impact 

absorption energy at law temperature and the method of making the same} 



£2^ ^^fl ^ ^]^^m *\~%-^ TflStb 9T^- IrH^l tfl^V 

-40 o C^lAi^| 7^ wis zi5flH. 



^Ml*r -Mrg] 

^ PC^ ^S. *}&$\^ ^j-^oluf 7^(01^, >7J-^' o.S ^ tfl 

7^ Ol^^: ^Alfl -Hf-^O] -f^^T ^"S-g- n 7)12: « 0 >«H ^ 

<4> ^Efl^l ^7_>^-g- 7j-7flS^ ^^fl4 HlS^7j-^ ^ 
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<5> ^2)- -fc^fe 1;H ^ *|]#JLS Z\]^-5}7] ^-Sll^i^ ^Zt ^ -fi-^fe- 

<7> yjs^yj-^ cflS^^l IHI^ ^^7fl^-^^Ji ^59-136420Jl^H^ #^o] 7}^^ 

-§- ^7j-6fl^ ^7M7lJl ^7}-&><*| iTl^S ^ 

^trf-s^. ^-^/£E<y 1*1 ^ ^°1 7}^}S.^ -5\5L $X^-. n^M-, ^"71 HlS^^ 

<8> n]2z^$] tfs. ^^ 7 fl^.^ ^ 7-549403:^1 ^ ^ ^#^2: 7>^- 

* #§fl s.^ 4|S^1 5A°1^ ^^>^^1 ^1*11 ^"t^M: 

*M*l|3*a ^ ^J-jEsq- <?1^ 711^^- q ^ ^7>^}ji M 

oil*! 7}1^2lt <S*H IrH* ^^"Rfr 7l^ol ZL^}, ^7} *]2i^#7%S. 

^1 ^1^1 9X°] x}^*} ^ ^wmr aq-. 
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<9> 3E t\-^. ^5fl ofls *l^r*) *H5,554,233Jl<^ 7 0 >^7>« 7>7^^ # 

7>^-%Hl nW D -l" tTl^S ^*cHH ^^B^olH^l <^7> ^1^1^1-7} o]^^£^- §H 

#7fe HlAfl HflolufolE ^ofl oj-sfl ^£5]- o}^o] ^7>S|ZL fE S 2] ^TV^S 7>^H ^ 

^ lis ^1 Sl^Hr 214. 

<io> ^-71 ^i^^^i &<>h -4o°c^i>i ioj/cm ! ^£^ #3 ^ <w*m M-Bl-lfl 

<11> *V^, ^^14 ^1 ^ ^ 71 « 6)]^ A}-g-£]^ €«1M- ^ ^1 ^-e-^m 

^-f^m 7-1^ ^o]^o] ^ 7 fl^ol ^sl^tjl, ^T-71 Jf-^ 7j-7fl» Hlfil ^ 

7fl^l 7fl^ ^lS^M}^ 7J4-°fl^ ^« tt^T ^i^r ^^1^^ ^-§>J1 $Z7l ^ 
*>H<*1 *i^t^l ^Hrtt *HS.£ #*fl£] 7fl^ro] A^ZL ^°14. 

<12> « e ^^ ^71 ^Sfl ^TV^S-g- Tj-^fl^ ^^>€ 
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<13> Jg- ^"^^ I^Kf "^71 ^-^^ ^ AflS.^ T^flo} 7fl^ 

Al£^ 7>^*V 7l7WS-g- ^#6)) tfl^H Ac3 ^Efl 

3 £r£^ ##7>1^H -S-^i-HH^ 4^ 3.717} 5-20/ffliS. ^ # 

7]#^1 tfl§>o^ rn^s^i^: ^>5fl^| (1)^4 ^ sfeHl^ 3KP)°1 

21,800-30,000^ ^3H^ 70~130Kgf/mm 2 7> iE^ l^sl^M *llStb T^HH 

tfl^H ^^r(-40°C)^Ai^| ^ ^5fl^] ^(^^- ^^/S^ 

<M> i] P=1.8s<T+273)s(14.44+log0 

<15> <^7H, T^r S.^ £r5L(°C), 

<ie> ^]#(sec) 

<17> c}Al Ih&l-^, -Sfl^ ^ofl tfl^H ^-^l^lH^ 3L7]7> 5~20 

m S. ^H) ^^tb ^"3HH <?1^S7> 70~130Kgf /mm 2 °l J£°J 

3>5-H1b1- 21,800-30,000^ iE<£ I^Bl^ ^-f, jl7j-E.«a6flE. Ir^-^ul -40°C^ 

<HH ^m^l7> 60J/cm 2 ^efl^ 7J-7^1 ul-gfl #^ 

<18> ^7]^ ^ 3fe Z\}^H>}7) $\f>}<*\*\^ 7)n^& f^l 
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<19> ^*j f igvgd)) tcj-s- 7 o v ^^ S^^r, 0.10 ~ 0.40wt% C, l.Owtft °1*> Si, 0.30 ~ 

2.0wt% Mn7> ^-fi-£|al 7lBj- 1:7}^^ 3r£*s|- FeS. 2E-$^ OSi-Mn^ ^31* 7]&<LS. 

is}^, yg^-d\) n^-eMfe <#7] 0.05 ~ 2.0wt% Cr^ 0.05 ~ l.Swtft Mo # 0.0003 ~ 

0.0050wt% B ^ *H5L <r «h ^ ^ ^» °1 

-fHr thg-3f ^rf. 

<20> C: 0.10 ~ 0.40wt% 

<2i> 7j-£#7># iflSM ^AtV 7H 1 " ^-S-tb €^5.^, ^s).^ Aj^Al^ 

» ^Al^M^, ^M^l^E* ^A]7lJl ^Ul7l» ^Al7l^ ^ ic*] tMHl ^ 

tf|*l^r -B-^*v t^-Si ^ ^VM-sa^ n ^-^o] o.lOwt% *l^?HHfe- ^ 

2|-Jl3il-7> 0.40wt%* ^32f^>7ll 5^ #3£M^ ^^"h* ^ 

<22> Si: l.Owtft °1«> 

<23> Si^ Jf^S)^ €^5>|, al-g-7j-^.6fl ^ ^ 

1MM?l*ltt, zl -fHM i.0wt%» a^V^ Si 7} ^rsj-#^l ^ jI-S-sM 

l.Owtft 7)1^ l-S-71- jatf. 

<24> Mn: 0.30 ~ 2.0wt% 

<25> Mn^ al-g-^-Sj- C ^ Si7> ^^}^ 34" ^ Sfe #3 Sl^ ^ *1 

3Ej«r>7l ^ C, Si ^7>7j-ofl^ 7j-J£^ ^^s. ^.^>7l ifltb 
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^^D-i- ^^"Mjels. =l ^7}^ 2.0wt%» «H<>> 

<26> Cr: 0.05 ~ 2.0wtft 

<27> Cr^r QS-Q ^£ 9? 9l A $£) ^7>£|^ 0.05wt% *l*H 

<$7) JL3f7> ^l^H, Cr^r tiling JL7}°1 77}^ 2.0wt%» 2^>7fi ^ 

& ^H 0 ] ^^^1711 h>, 0.05wt%S.*1-jl 2.0wt%5_ tb^. 

<28> Mo: 0.05 ~ 1.5wt% 

<29> Mo^r Cr^l ^7> ^^*H, 0.05wt% ^l^Hr JL3f7} T^e^SM, 1.5wt%# 

^^Tfl 7}^ W €*M*IM ^tflS|S]SS ZZ. ^7>^r 1.5wt%* & 

<30> B: 0.0003 ~ 0.0050wt% 

<3l> b^ ^^-^^r IMb^l^ ^S>L 0.0003wt% ^l^H^ ^7}S.^7} Ir^^N", 

0.0050wt%» S^>^ ^^^-ir 7^>Al7jcf. ^g, B» ^7}-&Kr ^-f Br ^-j iflJf 

<*ih n^- bn^-s. ^shz] -f^ 7 > ^7i m ^ e 

0.01~0.05wt% |7}§}^ B^l ^7> JL^HI- ^o] ^^H, ^-71 Ti^ *|-g- 

^ ^ Zr, Nb, Al tt ^fh ^l^* ^7>"&>^ ^£ H>^-3]*>tq-. 

<32> 7J-^ l:7>s)t!: -fi^^i Hl<yX| ^^TlH %-A 9l A 3-=r 7]*} 

*\7}5L, ^Zt 7>^X| 7^>A]7lS.S- 7}^ ^ ^ 0.030wt%« 
&£^t €^-7> $A^. 
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^-f *1£r °J^* <5l*}5.^r ^.^^mol S ^ a7 ]^. re <g 

^5]^ 2:^ ^-#3 Mi^fl, ^ =0^1 H^l *fl-f ^Af-^r 5^1 « 

<34> ^ wj-^^^i ^ -S.^^m^lH 3.71 » 5~20//m5. <>T-fHr, 

^Hl^l ^^4, 20)um« S-^Hir ^-f -40°C^ ^-<?1 

<35> ^ ( ^ ^<*(H ^^/^^ l^^m 7 oHH tfl^H *1^r(-40t;HH -f^^r ^33- 

4, oflu]x]# <^7l 1*1 3^1 S7d* #7l (1)^^| ^"7> 21,800-30,000^1 ^ 

<36> ^- i£^*Kr JIS G 4105 SCM420-4 JIS G 4051 S22C^1 ^ 15mm# « ^ 13.7ramS_ 91 

^ ^ ^.i^lli4olH^ 37l7> 8 ~ 14^m°l Ac3^ #4^7><lt!: ^ # 

SE^ 7l#^l ^^"&>J1, <>1^MI 91^^ 70 ~ 130Kgf/mm 2 ^ H^H^i 7}<l£rJE ^ 7> 

lAl^-i: S^^H ^-^1^-* ^^^sl* =L^^l ^llS^ 4 3Md 

<37> ti}<4 ^-o], rco] ^s^b)- ^o] 21,800 ~ 30,0005] ^-Mfe -40 

°C*1H°] ^ *^ofl^^ 7 > 60J/cm 2 ^ ^-ol-^ ^ ^rf. 
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<38> *\7)*\, -8-71 ^ 37] ^1 ^ 7}^Sr 60J/cm 2 o]^-o.S. *b ?A£: SCM435 

TC<M ^ *^m^l7> 60J/cm 2 ^£^]7l xflM ZL ^ 7] §^5. *>^^-. 

<39> £E<y ^s^b^} 21,800 ~ 30,000,8: ^S.^ ^fl^-^ ^4 ^-^^ 

J£<3] ^ofl^ £ 2^*13 7>1^rS.^ 7>^X|7j;, 7><1#£ ^ 3 SW<^1 ^ 

<40> ^S-^JlS, ^^/H.°J I^B^ tfltV 7^ ^o}^ ^^^^ ^^o] 

t°H*M1 1*1 5}^ 7flS-^l &<>M (l)^ 2.^3 ^^7} 21,800 ~ 30,000^ 

^ ^ m. ^-f , -40°C^j ^^IH ^} -f*rtb <^*1» 

<41> -^-71^- ^ 7^9\ ^ ^^7fl ^>7l ^ 

<42> oft 

< 43 > 4-g- a 1^ ^S^(wt%)# 7>^H ^ ^ 16mm^ 

14.7mmS ^1-^^ ^ Si ^^3. ^€ JH^-fj-JSL 7>€#*1« 

^^/HL*] WSl^. °H ^^5^ 5~20^m, ^#5^- 

70~140Kgf/mm 2 7> 7><l^r£^- 7><1X|;7>, 7>^#£ ^ 2^ ^H^M"^* ^ 
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<44> is. 11 





C 


Si 


Mn 


P 


S 


Cr 


Mo 


B 


Fe 


*\S- 1 


0.15 


0.92 


0.62 


0.010 


0.009 








bal. 


2 


0.20 


0.25 


1.37 


0.012 


0.008 








bal. 


3 


0.21 


0.23 


0.95 


0.012 


0.007 






0.0025 


bal. 


4 


0.21 


0.25 


0.73 


0.013 


0.011 


1.03 






bal. 


5 


0.23 


0.29 


0.83 


0.009 


0.009 


1.12 


0.27 




bal. 


6 


0.35 


0.97 


0.75 


0.010 


0.009 


0.97 


0.22 




bal. 



<45> ^7)1% It-Sr ^HSLS- 7"H§-^ A JIS Z 2202^1 4Jl *1 ^ (Vi^l , 10mm x 

10mm)* 7}^"&H JIS Z 2242*11 ^ -40 °C ^ #3*1^-8: -i^l^M ^3^S 

<46> 
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IS. 2] 





(Kerf /mm 2> ) 
v ivg i / nun ^ 


S. 0 T=J — L 1 
V. pal ) 




(J/cm2) 


*ls.l 


-M^-H 1 


73.2 


8.2 


27,320 


181.9 


^*H1 2 


102.2 


12.3 


22,568 


88.3 


y/i£<y/ 7 


109.8 


14.1 


21, 010 


36.5 


y/-2<y/ i- 


95.4 


23.7 


24,150 


51.6 




^H) 3 


75.3 


16.4 


29,074 


120.7 


^Al<^| 4 


105.7 I 


16.2 : 


22,165 


71.4 




89.6 


11.2 


30, 850 j 32. 5 


y/jz<?/ 4 


90.7 


27.5 


25,140 


50.8 


*l3.3 


til M<>ll 5 


123.8 


13.5 


19, 550 


25.3 


5 


91.3 


10.6 


28,266 


198.5 


y/iZcf 6 


84.6 


11.2 


30, 742 


43.4 


tijMtf 7 


82.9 


35.0 


27,990 


58.8 


*]5.4 


4!*HI 6 


11/ . y 




22,456 


69.8 


7 


93.2 


12.1 


27,351 


179.8 


y/J2<?/ <? 


102.5 


11.2 


30, 728 


48.9 


y/j2<^/ 9 


127.3 


12.6 


21, 668 


53.2 


*la.5 


8 


87.4 


13.2 


29,550 


91.6 


9 


128.1 


11.6 


22,070 


69.3 




132.9 


10.9 


21, 000 


50.5 


ti/js^/ii 


120.3 


26.8 


25,630 


51. 7 




til JZ oil 12 


135.4 


14.5 


21, 532 


55.8 


c4iio 


101.2 


13.7 


28,465 


1 181.6 




95.9 


6.4 


29,680 


70.5 


ti/JZoj/13 


98.7 


10.5 


i 30,742 


56.3 



<47> ^-7} & 23-JfEl <£ ^ $X±± V>}Q ^O], ^ofl t4€- ^l^r ^ 

^ 3.71 7> 5~20^mS -M^uL, S.^ 4^1^71- 21,800-30,000^ ^ ifl^H 1*1 B}€ ^-f 

-40TCS1 ^ ^^^l 60J/cm 2 ^]^-* ^xfl^ ^ 

^ 7 >^7fl ^^"M, <?1^1- £ 7} ^^q-olH^ 3.71 sq- 2=<g 34^1 

Hi- &o] f^l^ &<>1 ^ ^-^1* ^ 5U^. 

<48> ZLEl^L, #^0] -f^^- <^^}7l ^ ^7fl^- #Bfl ^ ^ i^fl 

«l^^fl» A^g-SH JlSfl-^ 9T#^.S *HSSM^ fH^El A]^^ 7Efl#|^-Jl, -40 M 
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*\ uo] ±2\ 7 }^-& 10>40nim^ K^r tfl-ft A>5 3i] ^ a]^ ^a]-^^ tiling , 

ZL ^cf. 

<49> o]tifl , it^^fl^ SCM 420(JIS G 4105)* A}-g-S><*] £ ^tg^ ^ wj-^ o. ^-g^c*) 9T 

*l]2^ Ai^Hl ^ ^d2^ ^Al^c^ ^12:^^, ^5)- 

SCM435(JIS G 4105)» YeO'C^Ai 6A"|?i 7>^-&H 

^ SMn433(JIS G 4106)^^ <1?1 ^a] ^\o] ^-<g4 ^)o] 

n]^^7ll 91^^ 9T^-°-3. TflasM^l tila^^J-^ofl ^ 

<50> Aj- 7 ] £2 ^1 ^S.^-B\ A>-g-^ ^31)3 ^7fl 14 

* A>^-*1 IrH^l wl*H 'fl-f ^Hrtb 91^^ 7>x]ji s^l^ ^ ^^cf. 

Ml 

<51> o]^HlAi W}<2}- ^-o], t£t£o} T^flfe -40 *3)*H Wl^flA^ 
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[^T 1 * 1] 

C 0.10 ~ 0.40wt%, Si l.Owtft o]*}, Mn 0.30 ~ 2.0wtft, P 0.03wt% a]S>, S 0.03wt% °1*> 
7> f-R-£]j7 ^«- 7 > Fe^- 7lB|- #7>3qt& S^^-S^, ^.^B]lu(-olH 

3.71 7> 5 ~ 20jum<>lul, -40°C°1H^ #3*^ °1M*|7} 60J/cm 2 °l^-°H , oi^-7j-£ 7 > 70 ~ 
130Kgf/mm 2 <?i ^SLS. f>}^ ^ o] ^^S-g- 

[^^J- 2] 

*lll%Ml 9X°]*\, 7j-^^ Cr 0.05 ~ 2.0wt%, Mo 0.05~1.5wt%, B 0.0003 ~ 0.0050wt% 

3] 

C 0.10 ~ 0.40wt%, Si 1.0wt% Mn 0.30 ~ 2.0wt%, P 0.03wt% S 0.03wt% o}*} 

7> -f-^-SlJi ^Jf7> Fe^- 7M ^7}^ lr^#^ ^l^^l iL^EflM-olH 4^ 3.71 

7> 5~20jaH 3E)51J=- Ac3 ^Bfl^ ^1-0.5. ^7}<ttt ^ *flS.<*l| °>2fl^ ^ 

-E- S<3 ^l-^lBl-(P)7> 21, 800-30, 000^) ^ 70 - 130Kgf/mm 2 °l 

Bj*V<*| -40 ^sj^r ^^^17> 60J/cm 2 °l^-°l £)IE4i=- ^ ^ ^f- 

^°1 -f^tb ^^S-g- ^^1 *H 
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P=1.8s(r+273)s(14.44+log0 

*ll3%Ml &<*H, ^-7] Cr 0.05 ~ 2.0wt%, Mo 0.05~1.5wt%, B 0.0003 ~ 0.0050wt% 
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1] 



B 7 
<h 

jO|D 

<K}0 

cHJ 
p 



240 
220 
200 
180 
160 
140 
120 
100 
80 
60 
40 
20 



_ -«-S22C 
. -A-SCM420 


r 


■ 

i i i 


» 



18000 20000 22000 24000 26000 28000 30000 32O00 



£EgJS|-S|.D)|E|- 
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